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Hirsch, P. F., Gauthier, G. F. and Munson, P. L. (1963) , Endocrinology, 73, 244. Rasmussen, H., Sze, Y. and Young, R. (1964) Of the many methods of preparative fractionation of proteins, none is without disadvantage (see Putnam, 1960) . For example, salt fractionation is usually non-specific; electrophoresis, whether moving boundary, block or column, is a better analytical than preparative technique mainly because of the rather small quantities which can be separated in a single run; high speed centrifugation does not achieve high resolution; organic solvents applied as the fractionation procedure of Cohn et ai, (1946) , seems to be applicable on the commercial rather than laboratory scale, and although the acidethanol procedure described by Michel (1962) gives a good yield of pure albumin from serum or plasma, acid-ethanol applied to tissues results in the extraction of RNA as well as protein (Hallinan, Fleck and Munro, 1963) .
The earlier attempts to separate proteins usi~g ion-exchange resins seem to have been unsatisfactory (Peterson and Sober, 1960 ) a!1d althoug!I several proteins have now be~n purified b:r this procedure its general application seems unlikely. Peterson and Sober (1960) attempted to separate serum proteins on ion-exchange celluloses with more success but the flow rates were so low that a single separation required several days at 5°C. With the advent of "Sephadex" and other gelfiltration materials (see Andrews, 1966 ) the separation of proteins by ion-exchange, gelfiltration, or a combination of these beca~e feasible and the separation of serum proteins using DEAE-Sephadex A-SO medium and CMSephadex was attempted.
Pre-treatment of the gels, before pouring the columns consisted of: swelling in water for at least 18 hours, washing (on a Buchner filter) with water, 0.5 N HCl, water, 0.5 N NaOH, water, 0.5 M HaPO", and finally 0.02 M phosphate buffer pH 6.6. The columns use~were made .up in the laboratory, the most satisfactory being those made by cementing two syringe~together, removing the remaining nozzle end, inserting a sintered polythene disc in place (smooth side uppermost) and cementing the nozz~e end back in place. A gel column of 1.2 cm. diameter and 7 cm.long is suitable for the fractionation ofJ ml. serum. Before application to the column all protein solutions were obtained in 0.02 M phosphate pH 6.6, usually by passing through a suitable G25 or G50 Sephadex column. It was found that y-globulins are not retained on DEAE-Sephadex and that several fractions appear when a concave grad.ient of~aCI is applied (Fig. 1) . The gradient, which was reproducible, was based on the method of Peterson and Sober (1959) and employed three linked aspirator bottles; the first two containing 650 ml. 0.02 M phosphate and the third 566 ml. 3.93 M NaCI in the buffer. "Blank" runs demonstrated that the columns did not contain material absorbing at 230-280 mu which could be eluted by this gradient. The influence of pH and buffer on the separation was investigated. Increasing the pH to 7.2 and 8.8 tended to decrease the resolution. "Tris"-phosphate buffer used at pH 6.6 and 7.2 gave the same results as sodium phosphate at the corresponding pH. EDTA-tris buffer seemed to block the ionisation of the gel and protein binding was negligible. Serum protein applied to CM-Sephadex at two ionic strengths (0.02 M and 0.002 M phosphate) and eluted with NaCI gradient gave only two large peaks. Attempts to separate serum proteins on a G200 Sephadex column 75 cm. long X 2 cm. diameter (without recycling) yielded only three peaks. However, using DEAE-Sephadex as described above similar patterns to that of rat serum have been obtained with human, bovine, cat and dog (normal) sera. The serum of a patient with myelomatosis has also been investigated with this technique; an additional peak appeared immediately after the 'V-globulin band. The technique has also been used in the preparation of an immunologically pure sample of undenatured rat serum albumin. In this case the material applied to the DEAE-Sephadex column was a crude albumin fraction obtained from rat plasma by half-saturation with ammonium sulphate.
Column chromatography using DEAESephadex is thus a useful additional method of protein fractionation.
The method gives a similar resolution to that of paper or preparative column electrophoresis but has two advantages; it is simpler to set up and capable offractionating much larger amounts of protein in a single run.
Variations in the concentration of certain substances throughout the day, for example, iron in serum or sodium in urine, have been known to biochemists for many years. These observations have now been associated with parallel studies in the biological field, of a wide variety of physiological phenomena in an equally wide variety of species. These studies have revealed that there are fundamental physiological mechanisms controlling these rhythmic changes and that although these normally follow a 24 hr. cycle, the basic rhythm when allowed to manifest itself in isolation from an external time scale, usually follows a cycle that may differ by an hour or more from the astronomical clock. These rhythms are called circadian since they are about (circa) a day (diem). (Harker, 1964) .
Once the fundamental nature of these rhythms was appreciated their controlling mechanism was sought. An obvious possibility concerning electrolyte excretion, namely variation in the activity of the adrenal cortex, was soon excluded since patients who had had both glands removed still retained the rhythm. The best possibility is that control is exercised by the central nervous system, probably in the brain stem since a patient with transection of the spinal cord high in the neck and another with bulbar poliomyelitis excreted electrolytes at a constant rate throughout the 24 hrs. (Dossetor, Gorman and Beck, 1964) .
Since in very young children, these rhythms are not fully established it was considered that
